Water from springs has been, and is, used for a wide variety of purposes. These include fish hatcheries, stock supply, industry, irrigation, cooling, and recreation.
Many springs are used either as the primary or supplemental source of water for municipal supplies. Table t lley and Ridge physiographic province of Pennsylvania.
MAGNITUDE AND VARIABILITY OF SPRINGS
Discharge from springs of the Valley and Ridge physiographic province of Pennsylvania range in size from less than 1 gal/min to greater than 10,000 gal/min. Discharges of individual springs vary both daily and seasonally. This report contains information on springs that have a single or median discharge equal to or greater than 100 gal/min.
According to the classifications of Meinzer (1927) , only springs of the fourth, third, and second magnitude are included (table 1) .
The location and magnitude of the large springs in the Valley and Ridge physiographic province of Pennsylvania are shown in figure 2 . Figure 3 is a frequency distribution of the size of springs in the Valley and Ridge physiographic province of Pennsylvania.
Pennsylvania has no springs of the first magnitude on the basis of median discharge. Discharges of some of the larger springs in the Valley and Ridge physiographic province do vary greatly however, and some instantaneous discharges greater than 44,900 gal/min have been reported. Nippono Spring (Ly 1) in Lycoming County, which has a median discharge of 18,000 gal/min (Flippo, 1974) , has a reported instantaneous discharge of 66,300 gal/min. Large variations in discharge are characteristic of conduit flow systems and are discussed in detail in the next section. Large variations in discharge also are characteristic of surface streams that enter the subsurface through sinkholes or caves. A conduit spring, such as Arch Spring (Ba 21) in Blair County, that receives recharge from such streams also wi«ll have large variations in discharge.
There are 15 springs of the second magnitude in the Valley and Ridge physiographic province. Of these, Boiling Springs (Cu 6) in Cumberland County has been reported by Meinzer (1927) to be the largest spring in Pennsylvania. However, on the basis of median discharge, Flippo (1974) reported Nippono Spring (Ly 1) , in Lycoming County, to be the largest spring in Pennsylvania. There are 83 springs of the third magnitude in the Valley and Ridge physiographic province of Pennsylvania and 39 springs of the fourth magnitude.
All springs exhibit some seasonal variability.
Some springs have relatively little variance; however, others, such as Rock Spring (Ce 14), have discharges that vary from 225 gal/min to possibly 11,200 gal/min. Most of the springs in Pennsylvania do not have continuous records of discharge; therefore, seasonal variability poses a problem when categorizing springs into groups if limited numbers of discharge measurements are available. A single instantaneous discharge measurement probably will not accurately represent the average discharge of a spring and gives no clue to its variability. Additionally, multiple instantaneous discharge measurements also may not be representative of the average discharge and variability in discharge.
Multiple measurements made at a spring under non-normal climatic conditions may not be representative of the discharge and variability under normal conditions. 
TYPES OF SPRINGS
The two end-member types of flow systems important in describing the springs of the Valley and Ridge physiographic province are "diffuse" and "conduit". Most springs have characteristics of both flow systems (Shuster and White, 1971; White, 1969) . Diffuse flow systems are characterized by a network of interconnected openings, typically only a fraction of an inch wide, that transmit water slowly. Conduit flow systems are characterized by a few large interconnected openings, such as those that develop in solution-enlarged openings in carbonate rocks. The enlarged openings may be connected to smaller openings. Conduits receive and transmit water freely. Diffuse flow systems respond slowly to precipitation events, whereas conduit flow systems respond quickly (Shuster and White, 1972) .
The type of rock from which a spring discharges can sometimes be used to infer the lithology in which the ground-water reservoir, that feeds the spring, has developed. For many springs, most of the water may be coming from an overlying or underlying aquifer that may have a lithology different from that from which the spring discharges. Most of the large springs in the Valley and Ridge physiographic province of Pennsylvania discharge from carbonate rocks. These springs account for 90 percent (123 out of 137) of the springs reported in table 2 (at back of report) . Diffuse or conduit flow systems can form in carbonate rocks, but the largest springs are associated with the conduit type of flow system. Some of the largest springs in the Valley and Ridge4 physiographic province are associated with very large conduits in the* form of caves. Because caves are mostly above the water table, they are the; extreme end-member and last, highly modified, stage in the development of a .conduit flow system. Perm's Cave Spring (Ce 3) in Centre County is a good example of conduit flow in a cave. Penn's Cave Spring discharges about 4,000 gal/min and flows through a cavern that is large enough to be toured by boat. * ,t
Noncarbonate rocks, such as sandstone and shale, also can be the source of some fairly large springs. Diffuse flow systems are the dominant type in this kind of rock.
Nine of the large springs in the Valley and Ridge physiographic province discharge from clean sandstone and three from shale and other interbedded rock types. The largest measured discharge for a spring discharging from a clean sandstone is 1,800 gal/min for Spring Meadow Spring (Bd 4) in Bedford County, and the largest measured discharge for a spring discharging from shale or other interbedded rock types is 530 gal/min for an unnamed spring (Fr 12) in Franklin County.
Two of the large springs in the Valley and Ridge physiographic province of Pennsylvania discharge from unconsolidated materials. An unnamed spring in Nonroe County (Mo 1) issues from glacial drift and discharges 650 gal/min. Muff ley Spring (Np 4) in Northampton County discharges from a glacial moraine at 200 gal/min. These two springs account for slightly more than 1 percent of the large springs reported.
SOURCE OF DATA
Data selected for this report were compiled from published and unpublished reports of the U.S. Geological Survey. Additional data not included in this report are stored in the Ground-Water Site Inventory data base of the U.S. Geological Survey in Pennsylvania. Information on all of the springs in the Pennsylvania data base is available from the Pennsylvania district offices of the U.S. Geological Survey, Water Resources Division.
SUMMARY
Information for 137 large springs in the Valley and Ridge physiographic province of Pennsylvania has been tabulated to summarize the data useful to the U.S. Geological Survey's APRASA (Appalachian Valleys--Piedmont Regional Aquifer-System Analysis) study. This information includes spring number, latitude, longitude, spring name, owner, aquifer, water use, date of discharge measurement, method of discharge measurement, and individual discharge values. The springs have been classified into magnitudes on the basis of the value of a single instantaneous discharge measurement or the median value for multiple instantaneous discharge measurements. A frequency distribution of the magnitude of springs has been determined. Among the springs measured or estimated to date (1989) Method of measurement3 
